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ribune Radio.Comment and Advice.By Jack Binns
#ng-Forgotten
Oeteetor Cell

Is Sensitive
¡y Elertrolytic öctector Is
j^ígihtíy Betler Than Crys-
¡¿; Abandoned When
.j. Vacuum Tube Came

brv lo Make and Operate
i,Very Stable ami Doesirl
getjtiirc Any Adjue-imeiil
.¿ter It Has Been Set

i-Ttt »11 O'-1"'* *ri-!' rat**** bas 'tri

^¡-.i**** »nd 07i0 of .*«.** n,0*t out*

M&tf .>**t,,c*"- is tilc n*yRtcry sur"

-«jjng-the downfall of the elcctro-

[* detector. This detector is of
'_,{.*] interest to those radio fans

«s »* prt»*'t own crystal receivinp;
.fct yet have the opportunity and

tîlt X^ ciai-c parts for themselves.
'"it ttoetrolytic detector is equally

L, je-aitiï* as the beat crystal, and, in
U«*9ia*ft»f a little more sensitive than
L;?-». H enjoyed *a brief reign in
R.***"!*" of radio, and jus! as i'; was

m; W become the supreme ruler
L«-aurn tube was brought forth
-¡tilattention was promptly turned
¡.».i- electrolytic to the newcomer.

fWyofisibilities of the vacuum tube
g,,»promising that all further ex-
-aretaiion with the electrolytic
^jt v,a.3 abandoned, and it quickly
¦¿.¡uto an oblivion that it did not
¡jtf-t, and which was not shared by
Kf-ystal detector,
«imilar to Crystal in Operation
| operation the electrolytic dc-
m«-is, to a great extent, very simi-
uiithf crystal detector and, in fact,
s «nîtruetion is almost identical.
hgt is nothing difficult in its con-
¡sstio-i or adjustment. It consists
íiisíll «rlass or carbon cup, in which
i,\ittá a few drops of a 20 per cent
«tie. of nitric acid. This acid forms
¡t electrolyte. The electrode con¬
ns if a piece of very fine platinum
unis "Wollaston" wire, which just
fj-ander the surface of the acid,
fie circuit in which it is connected
¦eictly the same as that for a
^rundum detector, in which a dry
al battery and potentiometer» are
kA Its operation, however, is en-
¡¦**-(liffer-*nt. The generally accepted
boy is as follows: That as soon as

»local current is applied from the
¦mtioraetcr across the cell, bubbles
Ei around the platinum electrode,
.piitely insulating it and stopping
¦fiurthrr now in the circuit through
i telephones.

Theory of Operation
|i soon as the electro-magnetic
>! received by the aerial pass
fägh the oscillation circuits, con-
Of of the particular type of tuner
¿with the detector, the high fre-
sty current induced dissipates the
Ä!e* and restores the pathway for
'ocal current to flow through, and
¡» recorded in the telephones in
unal manner, corresponding to the
Scalar form of the received signals,
«iff it be voice or telegraph code.

-.Wt electrolytic cell is a very fine
t*m:<of vadio telephone signals,
nÀ,» bei, was one of the first de-
'riebnn be used in the original ex-
KKjrti! work that was undertaken
Öf development of telephony by
W«f wireless as far back as 1907.
iiconstructing an electrolytic de-
9% practically the same form can
tufa as that now employed for the
¦ detector. The arm which car-
swe wit's whisker for the galena
ie used for the electrolytic dc-
f. There is this very important

¡"-¡ion, however, that the screw
"îiEf the platinum wire should have
«handed thread of very line gauge,
sat an extremely small distance
it covered by one complete turn.
Wire Must Only Touch Acid

Ms is very important, because if
î than the tip of the platinum is
.r«e" in the acid the detector will
operate as efficiently as it will

*5 the wire is only just touching.
'¦ Platinum wire should be fused
l* the lower end of the screw, and
-oui. have a diameter of .0001 of
»eh.
. Wellaston wire is used it will bema to \>t coated with silver in order
Vtrmit easier handling. This silver
»ting can be removed by a very»"" solution of chemically pure¡rochloric acid, or else it can be
»ved by dipping it into a small
writ of mercurv that has beenW over a Bunsen burner.
W cup which holds the acid can be
«f glass or high-grade carbon. In
««ttom of this a very small piece"Winum. about three-sixteenths of
'"« square, should be placed, andi-iould be connected to one of the**i Posts of the detector; the*. holding the platinum wire, of
J?"' being connected to the other"*% pest.

Tferee-Cell Dry Battery
* local battery used in conjunc-".".w this detector should consist."»"y cells, around which should«¿.wed a .3,000-ohm potentiometer.
''i*w used in conjunction"tn*_î'ectroiytic detector may have-»¦Wtoce as low as seventy-five ohms,*"*ordinary 2,000-ohm radio tele-Vlais be used without any diffi-
*. »aatsoever. The main point*""* telephones is that they .should»constructed and sensitive. An-

¦¿Jj*"r*rtant point that must be
Wi i!s that thc Positive pole of.""»l battery must be connected to
"""«rrynig i'nc platinum wire.j***. before, the detector willW"*ne in a sensitive condition"«every faintest portion of the¦;' -ouohing the aci.l. and this is-¿'ïf N-asons that the electrolyticu"»«*andoned because of the diffi-»."'.etting that adjustment.^ire Fused in Glass

f'ÍV'f'v of its abandonment, how---*-_ been discovered that if the

r_

- «. ."*". «een discovered that if the
* S2&,re v''as fu3ca into g]as8 and
-1 O v

so that a very rninute
¦H»*. _*'vas *"xPü*jed the electrode-.»tM ,R0lidl-v' immersed in the:^ the detector left in a rugged,E^_ condition. This entails a1
lir-J? «ouble in making the de-1
¦ ¡r*.1 ,s trouble that is amply
St.*. result" obtained.
**4erlrfhm Is fuscd »"to glass-in^8"r the detector can then bejj- -ensuive condition by screw-1
*f_5. i. <:l1ec'r,*>de into the acidJ '«R n there, it will then bei (8fta»ÍIate Pcrfectly under all*Uu-îbout any troubic what"°-

* *¿m .0lU any bothcr ab°ut re-fS; 5!"-v tin*«*-
Wflnt't1bc forgotten that with!53te,tep acro5,s th<; <iry cc!1
-1*- toj ery l$ r»nning down all

% ¦. eb?_f+ swi-*ch_ !,h<?u!d bc PlacedI S-Ä'*' so that when the re-,I h tal h aC^aI!y bcin« u**e<» the;' *'**«., dlJSC0»-'-**cted from the i
**! H. ne" and its life thus pro-

Gigantic Tuning Coil at Radio Central, Rocky Point

The upper picture shows the huge outdoor tuning coil, or oscillation
transformer, at the second largest radio station in the world, at RockyPoint, L. /. One of the big towers which supports the large transmit¬
ting aerial can be seen in the background. This station has alreadyspoken direct to Australia. The lower picture allows a comptete shipradio compass equipment. The big loop aerial used in "searching"for the station in getting a bearing is shown above the receiving equip¬
ment. The. aerial is calibrated to compare with points of the compass.This apparatus is so arranged that direct readings can be obtained

and a bearing calculated in a few seconds.

"Wave" Antenna Permits Cross
Ocean Reception Thru Static

Engineer Describes Its Working by Clear Analogy;Experiment« Now Being Undertaken to Effect
Similar Practice on Radiophone Sets

By P. H. Boucheron
The thousands of amateur radio fans,

a majonty of whom are realizing for
the first time what an interference
static is to the reception of the various
programs broadcast, will be inter-
ested in knowing what means the largocommercial companies, such as the
Radio Corporation of America, are tak-
ing to offset this atmospheric disturb-
anco.
Perhaps the chief means used by the

Radio Corporation is in the type of
aerial. This is known as the "wave"
antenna, which in 'addition to reducing
static interference, has greatly in-
creased the efficiency of trans-Atlantic
wireless telegraphy. (
An explanation of this antenna is

best gained by a description of its use
at the chief receiving .-rtalion of the
Radio Corporation, located at River-
head. h. i. This station received from
till European stations which are using
wave lengths ranging around 15,000
meters in length, or in other words,
electro-magnetic waves each approxi¬
mately nine miles lonjî»

Aerial Nine Miles Long
In order to fulfill all of the require¬

ments of the theory covering the op-n¬
ation of the new antenna it i;-* neces¬

sary to have a receiving aerial one full
wave length long, or in other words a
receiving aerial wire miles in length.
This is exactly what has been installed
at Riverhcad. The aerial is nine miles
long, and i;* supported on poles thirty
feet above the ground, one end being
grounded through a non-inductive re¬
sistance, and the other through a
variable iiidiKtanee. With this wirv
the Riverhcad station is dally receiving
live different European stations simul¬
taneously without interference.
To illustrate the operation of the

"wave" antenna, an engineer of the
Radio Corporation of America has
drawn the following analogy:

.'If we look upon the new antenna
as a large iake and the wind as the
static wc can get an idea how it work?.
X-.'.v suppose the wind lit bloving
acros« tho lake from east to Weit. <U
the eastern end there will be little or

no ripples, but as we get to the w»st-
cni end the ripples will gradually in¬
crease in size to full waves. If the
shore at the western t-nd is a gentle
slope of sandy gravel the waves will

be dissipated and will not be reflected."tt, on the other hand, the shore
of the lake i« precipitous and rocky,the waves will be reflected and will
disturb the eastern end of the lake
Now this antenna, having a non-in¬
ductive resistance at its non-receiving
end, corresponda to a sandy shore, be¬
cause it absorbs the static and inter¬
fering waves and does not reflect them.

Manner in Which it Works
'¦Carrying the analogy further, if we

place a stationary paddle wheel at the

western end of the lake, which is re¬
volving uniformly and producing waves
of a uniform character, these waves
will travel steadily forward toward
the eastern end and will not be in¬
terrupted by or stopped by the wind.
This paddle wheel corresponds with
the transmitting station and the wave«
it sends out are equivalent to the
waves from the European station.
"The-tests which have been con¬

ducted at Riverhead completely con¬
firm this theory. When the receiving
apparatus is placed at the end, which
is grounded through the non-Í3iductive
resistance, it is impossible to hear any¬thing but a terrific roar to continuous
static discharge. Using the wire prop¬erly as "wave"--antenna, trans-Atlantic
wireless comsnunication can be carried
on without any difficulty, despite the
static,"'
This antenna system cannot be car¬

ried out by the amateurs, because of
lack of space, but the system suggests
many promising methods which radio
engineers are busy on and hopes to
solve this problem of remedying, if
not eliminating, static in the radio¬
phone broadcast entertainment.
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Modern Radio Equipment
On Newark Apartments

Tenants in ' 72-Family House
Can Switch In to Two

Music Programs
A choice of "listening in" to either

of two programs being sent out by the
big broadcasting stations will be a

feature of a unique radio system bc-
ing installed in a seventy-two-family
apartment house in Newark, N. .].. by
the Davis Electric Company. Two
complete receivifig sets will be iu-

j stalled, each wiih a large loop or di-
rectional aerial, pointed to a par-
ticulnr broadcasting station, asid the
program received without interference
from whatever may be coming in on
the other loop.
¦» A special radio room, Í31 charge of a
licensed operator, will house the equip¬
ment. From this room will emanate
two complete circuits connected* to
each of the seventy-two apartments
and so arranged that the tenant may
plug in his receiving set to whichever
of two programs he may prefer. The
apartment operator will tune in each
evening to the two stations that offer
the best programs or are heard tho
clearest, and in this way the tenants
will be able to enjoy the best in the
ether each night with the least of
trouble.
Two complete receiving sets, each

equipped with a detector tube, two
stages f,of audio and two steps of radio
frequency, will be installed.

Fishermen Use Radio
Gloucester fishermen- have taken up

radio with great enthusiasm. Owners
of the large fleets that sail from the
Mossachusatts port are planning to use
the radiophone for the direction of
their vessels, and they hope to be able
to save thousands of dollars by the
direct touch with their floating out¬
posts which radio should give them.

The Radio Primer

The diagram above shows one stage of radio frequency connected to a
vacuum tube defector, Thia circuit has been tested in the laboratory of the
Tribune Institute and works perfectly and clearly without distortion. It was
tried out on «n indoor norial consisting of a single wire fifty feit long, number
lä covered annunciator,

The numbers in the diagram are as follows; 1, «aerial; 2, standard short
wave variometer; 3, tickler coil, also standard variometer; 4, variable con¬
denser .0005 mfd capacity; 5, fixed condenser .002 mfd capacity; 6, potentiometer200 ohms resistance; 7, vacuum tube U. V. 201; 8, rheostat; 0, radio frequency
transformer; 10, grid condenser; 11, grid lea«; 13, vacuum tube; 13, phonacondenser; 14, telephones; 15, B* battery, 45 volts, 22Vi volts on detector tube,
17 ground.

What Variation
Of Resistance
Does in Set

OtitJiiiiiig the Positive and
Negative Resistance of
Circuit Mentioned in
Armstrong"» Invention

Action Highly Technical
When Power Leaves Circuit

Resistance Is Positive:;
Negative When Entering

Ever since Major E. IT. Armstrong
made a complete disclosure of his in-
vcntion itlie Kuper-regencrator), the
radio ran.** generally have been com¬

pletely baffled by the ternis -'negative''
and "positivo" resistance of the ('.¡re-nit'.

In describing this system in' his
technical paper before the Institute of
Radio Engineers ho said that there
\Vere throe methods of producing the
super-regenerative state by varying
the relation between the negative and
positive resistance of the circuit. The
first method consisted of varying the
negative resistance with rc.soect to the
positive and the f-econd by varying the
positive resistance with respect to the
negative, and the third, "a combination
Of those two systems in which simul¬
taneous variations are produced in
both negative niid positive resistances
and provision made for adjusting the
relative phases of these two varia¬
tions."

This description, of course, is too
highly tochnical to be readily under-
Btood, and it is a very difficult matter
to describe clearly just what is meant
by "positive" and "negative" resist-
anee of a circuit, but I shall try in
this article to ninke it as clear as I
possibly can.

Waves Arc Alternating
Tn the first place, it must be under¬

stood that the electro-magnetic waves
which travel from the transmitting
station to the receiving station are of
an alternating character. That is, they
change from positive to negative at
certain definite intervals each second.
Another point that should also be

íemembered is that the rapidity with
which these currents change from posi¬
tive to negative is directly connected
in relationship to the length of the
wave that the transmitting station
sends out. Thus, in the 360-meter wave
used by the majority of broadcasting
stations we have an alternating cur¬
rent which has a frequency of 833,000
cycles per second. In other words,
there aro that number of changes from
positive to negative every second.
The relationship between this fre¬

quency of alternation and the length
of the wave is governed by the speed
with which electro-magnetic waves
travel; namely, 300 million meters per
second. Therefore, it will be seen that
if a wave is 5,000 meters long the
frequency will be 00,000 cycles per
second.

Feedback Is Equal to Negative
The various types of receiving cir¬

cuits are built to operate under the
conditions imposed by these frequen¬
cies. In the ordinary regenerative seL

j Armstrong states that the introduction
of a feed-back coil is equivalent to
introducing a negative resistance in
the circuit, and this neutralizes the
positive resistance reaction of the cir¬
cuit and thereby reduces the effective
resistance of the circuit.
Perhaps the simplest way in which

this rather complicated condition can
be explained in .in the words of Pro¬
fessor J. H. Morecroft, of Columbia
University, who says in his "Principle*
of Radio Communication" that in an

alternating current circuit power must
be transferred between two points in
a circuit, in such a way that it may be
either leaving the circuit or entering
the circuit between those two points.
He then continues: "If power is

leaving the circuit between these
points, as heat or otherwise, the re¬
sistance is positive; if power is enter¬
ing the circuit between theso two
points the resistance is negative, and
if power is entering the circuit at the
same rate as it is leaving, then the y/e-
sistance is zero. From this standpoint
any electrical circuit carrying current
after reaching the steady state (no
change in the amplitude of the cur¬
rent) has, on the whole, zero resist¬
ance, but we may consider the, source
of power supply as having as much
negative resistance as the rest of the
circuit has positive resistance.

Rotation of Two Resistance*
At the generator (or other source oi

power supply) energy is entering the
circuit as fast as it. is dissipated in
other parts of the circuit. If the cir¬
cuit, as a whole, has positive résis¬
tance the current must be decreasin-,
in amplitude; this state of affairs oc¬
curs in the ordinary damned oscilla¬
tory discharge of u condenser, whereaf
a circuit which takes an appreciabh
time to build up to its steady statf
has, during the time required to rend
the steady state, on the whole a tu-ga
tivt-j resistance because, considerinj
the circuit as a *.vholo, energy la en
tering at a rate faster than that 8
which energy is leaving.

Ill order to make this as clear as w«

possibly can, we can momentarily as
sume that the regenerative action ii
equivalent to the negative resistane«
of the circuit, and that the danipini
action which tends to wipe out tin

j electrical vibration's, corresponds l.i
the negative resistance.

In the regenerative receiver, the re

generative action will continue up t«
a certain point when the vacuum tub
sudenly jróes into a state of oscilla
tion and prevents us from getting th«
increased amplification thac woul(
otherwise be posible.
What Armstrong has done, therefore

in this case, is to devise a system
¦which will wipe out the effect of damp
ing and permit the regeneration t«
continue up to the limit of the capacit;
of the particular tube that is bcinj
used in the circuit.

System Explained in Patent
In the letters patent, which were is

sued to hisn on July 25 of this year, thi
¡system is described as follows: "Tin
¡principle of this invention muy be un
[derstood from the following genera
analysis. In the usual form of circuí
employing .-.*¦¦ e régénérai iv* or feed
bark principle, the regenerative ampli
fication continuously increases as th
feedback coupling is Incieaued, o

broadly?' as the amplUi-Hl oscillation i
utilized more and more to reinforc
the original oscillation, until th« poin
of oscillation is reached; that is, th
point where the regenerative effect i
stro3ig enough to automatically' Uuil<
up an oscillation and maintain, it in

¡definitely by the energy derived fror
the local battery. The regenerativ
amplification is a maximum cither u

¡this point or at a point slightly abov
lor below it, depending on the Initin
¡strength of the signal, the charactei
istits of the vacuum tube or tubes an
the circuit- associated therewith:

First Aid for the Radio Fan
Farm Light Plan for the Filaments Adding Radio Frequency

to the Receiver; Advantages of the Vernier Control
Telephone» In Serif»

Quo«lIon MV brother «ml I hsvS » er*
¡al sdl it ml (wo pair« of, phones hool.t*>
Ill« In "-lie-.. Hn> mi- pair »If phones boll
«i« mi adjoin.tig room about **av*nty-f-
['.a f' m tnô other plume« .'nul the »<
'¦ " i"'1'** that lino ¡.lio-.i' --. hooked-up
ins Sti in-* \ cry fslnt, while th« ofh
pnonti .ir* very loud, it might ft« wi
«" »tat« that mi- p» h- In Hhout Ihr
month» old ar-l th» other pair about <*¦

weaii o)d. The ov» that pre thr
monthi old ara ii-io.«-* mai are very r«ir
aiihouffi *o not it*., timy work fairly w-
rhen hooked up alone. Beim boi.li
valida and confia*--] to our bods, to« i-»d

blessing to us, no nny informad.
ni| |,inv |-,. .hie to give II» to Straight«

i>*i out (-(-it« Inly will b<- greatly apûr
elated, --o. n. w.
Answer .It may be that one pair «

phones that you have is faulty; at
feel .-un-*, if that is the cane, thi

the manufacturer would gladly <*.

chango ¡hem for you "if you ¿et
touch with him. I should judge ou'nan
that this is the trouble. If you plat

.-'. telephone condenser aturo?? the tv,
nairs of telephon*-«, I 'think that
will help materially. You can get
fixed condenser of .0025 mi'd, capacit
for this purpose, and enn obtain «uc
a condenser for approximately !
cents.

Comparing Two Systems
tJueaUçn in regard to tiie ¡super hot en

i.\nr: (i) iiou- .jo«« it comparo with tl
(yilJ"t--rt*«ei*»'i «t vu un f«r »-. roeuita m

cpnoerned? (î) Aro tho two detect*
tube« UV-SOOa or 201-*'.' (.si If UV 200
should not -.¿'a voll« be used on «ha pls.1
instead of Ñ0 V l-l. C,
Answer The supcr-hetcrodync

rbout equal to the super-regen«*rativi
but the operation of the two circuit
is entirely different. The super-reger
erativc receiver is suitable chiefly fc
music reception and cannot be use
with an aerial. The super-heterodyn
can be used with an aerial and is e>

tremely good for continuous-wave tel*
graph reception on short waves, ai
though it also can be used foi* longe
wave reception. It also is excellent fo
radiophone reception. The two d.
tector tubes can be 200s, but I alway
recommend 201s for detectors, I at
convinced that hard tubes give muc
better results. If 200s are used volt
age should be 22-,*j or less.

Using Farm Lighting Plant
yueation-.We have a 32-volt farm light

Ing plant hare, Would I be able to eu
il down ko a« to us« only t volts? I ea
use ihre*; batteries, each giving 2 voltl
nut 1 would have to run two extra wlrei
1 ought to be «ble to cut It down so a
to use It as a "B" battiiry. It you kno*
of any wat this can bo don», taking oi
from the main Une, piense lot me know
.a, <i. p.
Answer -It will be quite feasible fo

you to use the 32 volt lighting plan
for your radio receiving equipment
In order to light the filaments of you:
vacuum tubes it will be necessary t«
take two leads from three of the cells
so that you get ft volts on the filament
You can use the entire 32 volt batter*
for the plate circuit, taking care, o

course, that the positive lead from th<
battery is connected to the plate o'

your vacuum tubes. The only troubl«
that you will experience with this bat
tcry is during the period of charging
when you may get a ripple from th<
charging dynamo.

Question.(1) Row can 1 improve m

primary tuning ml!? It tito 180 turn»
fi) Would the sirle» parallel switch !n
frreane th« wii'd length, or would I hav
to uso the two loading oolig which yoi
«peak of In tho issue of July ¡10? If so
la) what elBad «rolls would I need? (b) 1
! increased my antenna to 125 feet woul«
1 got Letter results? (0) Who are th
following r*CR8. 2AQJ, ÎJVT, ÎXAK
2CAK, WOACT.H. M. B.
Answer.I think taht you will b«

able to improve your tuning facilities
by taking single taps off the first ter
turns of your inductance coil, and join.
inp- these taps to a separate inductance
switch. This will give you closer tun-
inp* facilities.
The series parallel switch, with yout

large aerial tuning inductance, should
be quite sufficient to bring in WVV
at 1,450 meters. It may be necessary
however, to load up the tickler coil by
adding another 1ÓQ turns in aeries
¡with it for WVP. This, of course,
will not be necessary for the 3G0 meter
station. No other loading is neces-
sary, so far as I can see.

It' you increased your antenna to 125
feet, Í think that you would get slight¬
ly better results.
Station 2CES is that of F. J. Roach,

3044 Kingsbridge Avenue, New York.
Station 2AQ.I is that of W. B. Finns-

gun, 2433 Valentine Avenue, New York.
Station 2LT is that of N. C. Hall, Ï57

RosavllU Avenue, Newark, N. 3,
Station 2XAK is that oí I. R. Nelson,

Newark, N. J.
Station 2CAK is that of G. M. Meeh-

ren, 2039 Crestón Avenue, Bronx, New
York.

Stution WGAC [a that of the
Orpheum Radio Stores, 637 f-ulton
Street, Brooklyn.

Receiving C. W. Stations
Question.To receive continuous waves,

do I need Ou* rectifier (crystal or vacuum
tube detector! us It should be audible In
the phone ici tiver without rectifying the
wave which la received V Jf not, why '.'.-
M. Y.
Answer.You cannot receive con¬

tinuous waves with a crystal detector
unless you have an external hetero¬
dyne system, in order to make the re¬

ceived signals audible in the tele¬
phones. It cannot be done with the
vacuum tube detector unless you use
a regenerative receiver with a vernier
control, so that the receiver can be
turned into a self-heterodyne. ' What
Is meant by "heterodyne" in this caBe

is simply a local source of power pro¬
duction, which will produce waves of

j radio-frequency, either just below or

just above the frequency of the incom¬
ing waves. The best form is to have
n difference of 500 cvcles a second be¬
tween the incoming wave and the wave

produced by the local heterodyne. The
two waves will then clash; or, m other
words, be out of phase with each other
500 times every second, and this will
produce an audible note corresponding
to the dots and dashes in your tele¬
phone receivers of a frequency of 500
cycles per second.

Question.-Will you be kind enough to

give one of your readers a little advice?
i havo a home-made »ripie honeycomb
coil receiving set. with two «tages of
u'ldio-freciuoncy pnipllflestlor.. using tho
standard regenerative circuit. My "aerial''
copal»!* in one side of the house bell cir-
cuit, from which I get very good results.
1 h*»r all of the metropolitan station».

¡also WOY, und sometimes NOK. I would
like now to Increase tho receiving <lta-
itinc«* <>f ni.v set, using th-* *"] ¦>' form of
"aerial." and am thinking of putting It)
two r-tag<¡>8 of radio-frequency anipllnaa-
tioti without disturbing my preíciH hooti-
up. Froir. your anavr-r-rs to various read¬
ers 1 gather that you s re not cnlliuslastlc
over rü<Uo-ír<-qú*r*nc;. umpllllcatlou on »host
wave* because of tha lacU of effiein-t
transformers on the market* I **¦«» thlnk-

i lug of using L"V 1714 transform ere. »t>

those uro inad« by rehubl* people, ami I
have boon toUl that they giv» $eoá result«
What t would like to know is this: J)o
you thirrk :.iy receiving range would lie

j greater using thin form of »mpliftcilUon, or
will you he good enough to augge**t tome
other lut-ans of getting the desired n-
oelvii-g disten«:*'.' .1/. K. .1. -

Answer-.My lack of enthusiasm for
ifidio-freriuency amplification, so far as
short wave» are concerned, is not

S solely because of the transformer, but

also liocause of the .'act that the
vacuum tubo itr.elf la such a peculiar
instrument, tnd although it ia pro¬
duced in standard form upon a qua-*,-
tlty preduotlon basis, nevertheless
there are no two tubes with identical
characteristics. This is particularly
true of the capacity effect of the tube,
which is a very important factor at
the very high frequencies involved Iß
short wave work. Under the ciroum-
stances, therefore, a radio-frequency
traniiform*r which will op-irate quiU
¦.«..tisi'actoHly with on-? particular tub«,'
is absolutely hopeless when a diffetont
tube is put into the Koeket. Thore
isn't any question «bout the ability of
radio-frequ>hcy amplification to in-
crease the distance over which you can
receive With your prêtent equipment,
provif'i-d that you »re lucky enough ,
to get tu'.«-« cuta Irani-formers that ab¬
solute!** match wach other. It might
not be a bad idea to start off with one
stagp of ra-Mo-frequency amplification
attached to your preaení set and ex-
perii-.enl with it until you become
thoroughly acquainted with its opera-
tlon. It will be absolutely necessary
to u«e a potentiometer In order to
.tabUt-4 the radio-frequency section of
your set in this ca*e.

What Is a Vernier?
Qu~att_-* I, 1« the lead-In count

part of the eertsi" *. what .r** the e«i-
van ta gres of Ih* vernier adjustment " (.
What are »om* »Utlon« (hat operate t»tl
v,'KV<* length«« 0< between I,*.,000 a;id 50.000
met***»*« 4. lio y«««i think (liai f < ou!«l
«.periite a lou«l "¦peaker without amplifie«-
u«,;i «-hen I receive UurUngton. \t T I« in
about forty mile« in un -tr Itno h-,
water. B. Should wire« run parallel to
or :h other in vrtrlng the Instruments? 6.
How far apart should th* amplifying trans¬
former b« In th« cabinet? i. Mow ckisa
can the variometers and variocoupler' b«
In th« cabinet ?- -('. H. .1.
Answer.1. Ves. 2. A vernier adjust-

ment is absolutely imperative in a re¬
generative receiver in order to get what.is known as the y.oro beat adjustment
for the reception of radio telephony.
This is th* adjustment at the pointwhere there is no self-heterodyning in
your set, or between tue «-¦(. itself and
the carrier of the transmitting station.
It Is the point where the music i*
purest and freest from distortion, and
can be obtained only by very minute
adjustment.I, The big trans-Atlsntic and some
of the Pacific stations operstc on wave
lengths of 15,000 and 20,000 meters.
Off-hand, some of them are Annapolt»,:
Md.; Eilvcse, Germany; Lyons, France;
Bordeaux, France; luckerton, N. .i,;
Radio Central, on Long Island, and St.
Assize, France. Of tl.es« statttm. the
on«-- with the longest wave length u
Bordeaux. France, which transmits on
2.'i,400 meters.

4. That will depend entirely upon the
strength of the signals and the amount
of power used in the transmitting sta¬
tion at Burlington.

5. No more than possible under the
t vis ting conditions. They should be as
much at right angles as you can possi¬
bly get them.

6. The amplifying traneformera can
be fairly close, provided they arc set at
right angles to each other.

7. The vario-metors and variocoupler
can be close to each other in the cabi¬
net, provided that you shield then*.
from each other. By this is meant
metallic shields connected to the
ground, which are free and clear of
the apparatus and its connections.

Toy Transformer Useless
Quaat.on.i h»vn at n.y disposal the to',-

lowing apparatus: Three spider-web colls
««f *.'*, 24 ami Î* turn«, one variometer of
abnut SO turns on rotor an«l ume nun
her on atator, I radiotron UVÎ0O, socket
rrld-leak (variable!, »rid condenser. (Um-
.nent rheostat, B buttery tlív i. potentlow-
cter, toy transformer i (5ft wetts). cap«*'
ble of giving 8 or T H volt». Kindly live
hi-* « hook-up using as much of the shove
apparatus a» possible. I und-»riiia*»«i thai
a potentiometer require« s U battery of
is volt«. Please advine ms whether this )e
true. In a olrc.uli «...tnalat«nrr of iw«, varlom-
elers. varlo-coupler anil variable MH<
«linger (.001). where -tho.ld the lau. r l«-
placer! '".\\*. T..
Answer.In reply to your letter, if

you use the spidar wsb coils you will
need, in addition, two variable cor.-
densers. In this case, one snider «eh
coil will be placed in the aerial circuit
in series with the variable condenser
«nd the other variable condenser will
be shunted across the spider wet» roü
used in the secondary. The third
spider web coil will act as n tickler
coil and will be placed in series with
the plate of the vacuum tube and th*?
positive terminal of your B battery.
The toy transformer is absolutely;

useless to you. You will need a «-volt
storage battery of some kind to light
the filament of the radiotron. The
potentiometer will be placed seros«,
this storage battery and the negative
lead from the B battery will be con-
nectcd to the süder of tho potentiom-
etcr. The amount of B battery does
not make «ny difference to the poten¬
tiometer in a circuit of this descrip¬
tion, provided it is of 200 ohms max¡-¡
mum resistance. In the circuit using
two variometers and n varlo-coupler.
the variable condenser should be
placed in series with the aerial and the
primary of the vario-coupler.

Coupler in Super-Regenerator
Question.In your diagram of Arm¬

strong'» three-tube super-ragenerster In the
isnue of July 2. you give the capacity of
the variable condenser In **erl<*-) with the
Iron core choke «nd th« resistances (con¬
denser i* marked Ci) a« .001 mfd 1 h»v«
seen several other hook-ups of super-re
generator and In each oa»e the capacity of
this condenser w.a giv«n a« ,006 ptfd,
Which Is right? ta an .001 aultabl«. and
If not, how can ! net an ,006 variable? S.
Vou ail vi»*» 80 und 100 turns on primary
and secondary of varlo-coupler for* \jf wll.i
super-regenerator. ! do not expect to use
h loon »eiial with tha set. I wish to use
niy Indoor two-wire ÎR feel aerial with ih
feet l*ad-ln. It is on th« ceiling «>f the
first Çoor. I uae this aerial with my r«--
gKiieratlv« «et and uae only 20 to 36 turn«
on primary of varlo-coupler to tun?« to If*)
meters, 10 1 d<> not aee why »he euper-n*-
generator varlo-coupler should have «0
turn's to unto to th« asme wave length with
ill.- «¡en*- H«rtal. and «specially ua It la
»hunted by an .00t nifd. condenser. Pleane
let in« know the« minimum number of turn«*
OB both primary and secondary to (une <u
.100 meter» with thl« aerial with no mor«*
taps tiinn necessary to bring In ooneevts
¡"mm broadcasting stations. Would a three-
plat« Vernier condenser across the tunini;
coll n b«t useful? Are there any particu¬
lar leads which should ba very «hort
C. C. D.
Answer- Vou must understand clear¬

ly that the super-regenerator Is an en¬
tirely different system from the regen¬
erative system, and consequently the
factors governint. the latter do not ap¬
ply to the former. I would strongly
advise the use of the indoor aerial that
you describe if there are any amateur
transmitting stations in your vicinity,
bocause the moment that they start
up they will completely paralyse your
receiver, due to Its terrific amplifying
factors. It is not -absolutely necessary
to have eighty turns on the primary of
»he vario-coupler-* fifty will bo suffi¬
cient. But it is ticcessary to have
about one hundred turns on the rotor,
as it is needed in the feed-back of this
system. With regard to the variable
condenser In series with t^he iron core
ehoke, Major Armstrong's own figures
were .001 mfd. capacity, but be point¬
ed out that this would have to be
varijd according* to the circuit itself
and the character of the choke. Aa a

condenser of 00.'* mfd. rapacity is tu-i
a very large fine, f would suggest Ihnt
you build the coff'.eiiser up by placinr
a suitable number of Micadon* in
parallel with each other, at the cheap¬
er way of achieving .006 capacity. Xho
letters that I have received from read¬
er*, who are located at distances from
New York indicate that their i
with the loop aerial has been equally
as good a* those residing in tha aity.
ao that I do not t.'iink tí -.*

have any difficulty in -.htaintng re¬
sulta with ¦ J-xip »cria! <ind you will
have i he ..dvantage of ÜM dirertiw
effect that, i*> obtained from the ioen.
A'Vernier condenser shunted aero»,
the condenser which tunes the loor»
will be of great assistance to you, and
I would recommend it.

. Factory Whiatf« Kill* «el
Question ft*-»ut;-,, «vjilie ««ate-* at n*»

window llal'ning
celvlng reception very »ii<
suddenly I happened to notl<
mg steam frein . facían» .1 short dictant
.way t'pon hearing a «wund *>f th*
whist!« rereytion on mv s»t ee*S"
returned a« ».><>¦ 1 »a th» blaat of th* whi»f -

d|e«l out The fec'orv i*i locate«! ease an«l
W 1/ -v«*»t ,-.f m«

! hi«- trie,) th" «'nfl* nn'enn». ** f«»«t
lona. »» f«* » >ri la. tl « 1 ground «>

find it to 1«-
<«f single not ««> e'r.*i» «*ltl»w<i«h
le«1 Intrr-f r ad« A Ul¬
fe.-' h<*ii aa. I foot I '»i* (eg
,.,,,( 1 |u, ¦ ri. .1 «.. t-r I
antenna kwcatta I 11 ««I «¡or* up«
Mj »et I« Armetroti» ei

roupllog. i\ inefce» diameter * tin h»»
long, tlcki«r 1 lachea «1i-ii>iet«r, *nui\'l I«
tapa cv».ry «ight turno en pr«.r.»rv, »arc"
<,ri «e. undary i« id tuent*, -."v.. turn« on
tl«-US«-r Both wound with No. U erfm
cottwn covered, it plate oendeM
detector, 8*191 tube« and »wo
transformer» placed nt right ang'«'» The«-
rh.estats and three «inuhl» «ircutt Jara«
on the «inff«-* mien-,« Wha« I» th» v*i>«
length on «ingle also nn the «t<>ub!c u*
log ecv-in at rand ropper weld "o*- »en«
Marrh S» Ï had WW.t 1 l.ve had IVr***
KÜKA. WOT and W/8, »lthough f««r <)¦-
last »I- wee«* I I*.»*" been iinuhl» '.> e*>'
a-.iy of th» e

I am ueing IM amp S-velt hotte«
vnlt nn d.t'ctor **n"«l »0 veil« on the t*'<
Ml i.ube« tit I»««* t)i«* !e.»|:ii,.n ha» no!
been «trong !¦¦«.» twn »tag's <»f
radia freqatnny hi tht» eel «««h .<> »t*e»«
r.f a ltd In frequency, or will I h»v.-
Wtnd " * for fr*<i_enry *

Th'*« i» « »' imt mad« a»I
l.iicallon t< tear r-rpreaa Hill»

«ml hsve lui' aroua till tre«*
I«rate-] ro»«i .« ill r*

¡>«rall*l with antenna, Kt 31» f. .» wem
from antenna running tit right angle» te
me. A»rl«! _t receiving t ,«.! »be«1
abert the third rail .c. T **

Answer 1 cannot account for the
experience that you relate, la *-*h»ch
th* blast from »ho factory »rustle
caused your set to die out. It i» CMM
thing rew to me. The maximum wev«

length of your appar eit***l
of the two ncnalr* i* in *h.>
hood of 1.20ft matera, The ad.< **
wire in your aerial makes« i«_i and***
little difference **o far an wave length
Is concerned. Your opener,«
¡on||f diètanee nation» 11 undoubtedly
due to freak * h condition** if, the etbe«.
which «omet ¡me* are quite frequent
and at other time** are infref-uei)*
There i« r.o e.itisfactnry explanation
for tilia, nor can we figure out when
it will occur, Apparently, «here i»

nothing the matter with your »et, ««

vour reception .#.**..' good
i would not. under any circumstance»,
advise you to add two stage« of radio
frequency unleas ******. want to invite
a lot of trouble; but if you «in-ire to
.I«- it for experimental partaaaa, <*
will he perfectly ail v.ght II
in that case, 1 would suggest that y«.u
use n loop aerial for rereption; othei
iris«, you will paralyse your tubes
when the local stations begin operat«
ing.

I'aing Rotor for Tickler
Quest i«-«n I am *'«"*S tu t««ll> i « eet

using a 4:i-i«iate et set. « * pi»'»
Veiiil»!- rntidenser «rid e M tap u ith th»
t«jH hi in, eospl '*'i«i-!!V Would ih «

give th» *«iit» «* th« va*uvm**»e*
r,*actni u»eil in th" 1'- <* ?

I have to get « «am- «. th-
B. «J. »*: ' v .«t«i«l Hi lefelor
hnokfd on the priman or the ».

Circuit !' to, MtK
Answer- 1 voUld tugge»t that you

use the primary winding of tdt* van«'

coupler in series with tie 43-plate co'1
denser for jour aerial t<ininx circuí'.
und u-*e tli* rotor coil of the varlo-
coupler c» the regcneintirn or ttcklei
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